This document provides clarification and additional information in support of the main paper.
a superposition of a multitude of 'dispersion curves' over all possible orientations of the crystallites in the sample. The difficulties in identifying which dispersive scattering features correspond to any given powder averaged feature can be overcome by considering the single crystal reciprocal space dispersion surface, as presented in Fig S1, for modes 1, 2 and 3 of the aluminium system. Figure S2 shows the cut through the compound dispersion surface (all three modes in fig. S1 ) for the vector joining (000) and (420) reciprocal lattice points, that naturally follows on from fig. 4 in the main text. Fig.S3 shows the approach applied to all of the tau vectors used in this work, to aid in the visual inspection and identification of these features; the crystallographic directions covering the first eleven tau vectors corresponding to the first eleven Bragg peaks allowed in an fcc structure are projected in Q out to the corresponding range used for the (Q, ω) space sampled. This process then leads naturally on to a superposition of the projected curves presented in Fig.S3 in order to generate an overlay plot, as given in Fig.S4 . Whilst the application of Fig. S4 as a means of identifying key features is no longer a current part of the analysis -software scripts have been developed to quickly identify the nearest dispersion curve to a given feature via a cut through the data -this process was initially developed to help identify such dispersion curves by visual inspection. Fig.8 in main text) . Circles denote the theoretical points (red in Fig.8) and the crosses the experimental data points (black in fig.8 ).
